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Characterization of the surface microtopography and properties of immature permanent
and permanent dental enamel after variable etch times

Zhang Hao,Ma Junqing, Li Qiang,Ni Jieli,Ni Yuanyuan, Wang Lin"

(Institute of Stomatology ,NJMU ,Nanjing 210029 ,China)

[Abstract] Objective;To investi gate the effect of variable etch times on the surface structure characterization of immature
permanent and permanent teeth. Methods: We collected 90 premolars extracted for orthodontic need,in which immature permanent
teeth (patients aged 12 to 17) were 45 and permanent teeth (patients aged 18 or higher) were 45. The differences of enamel surface
microtopography between immature permanent and permanent teeth after variable etch times were observed under scanning electron
microscope (SEM),and the changes of enamel surface element content,microhardness,shear bond strength,and index of ARI,etc.
were analysed. Results:SEM showed that the interprismatic substance of immature permanent teeth has started to dissolve after 15 s.
The width and height of prism both decreased after 30 s. With the increase of etch time,substance dissolved gradually and normal
structure of enamel prism was destroyed by acid step by step. After 60 s, normal structure of the enamel surface almost disappeared.
The interprismatic substance of permanent teeth dissolved obviously after 30 s. No significant difference of the enamel surface
morphology was observed with the time increased. The value of surface microhardness of permanent teeth was significantly greater
than that of immature permanent teeth. After variable etch times,the shear bond strength of immature permanent and permanent teeth
was of no significant difference. The calcium and phosphorus content and Ca/P ratio of immature permanent teeth showed no
statistical difference,however,after 60 s the phosphorus content of permanent teeth was much smaller than that of the 45 s group,Ca/P
ratio of the 60 s group was less than that of the 30 s and 45 s groups. Conclusion:In order to reduce the etched damage to the
enamel surface,etch time of immature permanent teeth in the orthodontic clinic can be appropriately reduced to 15 s,and permanent
teeth can be extended to 30 s.
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Figure 1  Surface microtopography of young and old permanent dental enamel after variable etch times
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Table 1 Comparison of content of Ca, P and Ca/P

between young and old permanent dental
(n=20)

AU MRk [E] 55 5 B (mg /L) B 75 i (mg/L) Ca/P HUAH

MERAEZF 15s 3433352 1821+ 1.17 1.88 +0.09

30s 3497 + 1.68 18.76 £ 0.59 1.86 + 0.04

45 s 3421 +0.55 1831 +£0.31 1.87 £0.02

60 s 35,55 +2.27 18.85+0.92 1.88 +0.04

MAEfHZF 15s 3549 +3.62 1874+ 1.33 1.89 +0.06

30s 36.75 £ 2.42 1899 £ 0.74 1.93 £ 0.06

45 s 37.11 £ 1.96  19.21 £ 0.67 1.93 + 0.04

60 s 3593 +2.72 18.81 £ 0.98 1.88 + 0.04

enamel surface
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Table 2 Comparison of shear bond strength between

young and old permanent dental enamel

(MPa,n=20)
ZH 5 reing] A ]

AR E o 15 13.06 £ 2.80  11.29~18.04
30s 13.72 = 8.16 3.53~24.68
45 5 13.74 = 498 7.04~18.55
60 s 9.28 +4.27 3.30~13.50

FRAE 2 15 s 11.19 + 3.68 6.70~15.02
30 s 10.11 + 3.82 6.61~16.26
45 5 12.78 £ 5.75 7.30~21.12
60 s 12.97 £ 3.93 7.29~16.45

*3 FEZBWIERERL(ARI)
Table 3 Adhesive remnant index(ARI) (n)
2 FR L s ) 04y 14+ 24r 347

n
AEARE 155 5 1 0 3 1
30 s 5 0 1 2 2
45 s 5 0 2 1 2
60 s 5 0 1 3 1
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30s 5 0 0 0 5
45 s 5 0 1 1 3
60 s 5 0 1 3 1
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